Urban air pollution is rapidly becoming an environmental problem of public concern worldwide. It can influence public health and local/regional weather and climate. In the present study, airborne particulate pollutants data were collected for a period of 4 years (2005)(2006)(2007)(2008) The seasonal-and annual-average concentrations of the two pollutants were mostly above Indian air quality standards and were generally comparable with those observed in most other Indian urban areas. During this study period, there was a continuous decrease of particulate pollutants concentrations within Ahmedabad; however, the concentrations were just above the permissible limits set by the Central Pollution Control Board (CPCB). These particulate pollutants concentrations were compared with meteorological variables such as rainfall, humidity, temperature, and wind speed. Both SPM and PM 10 showed significant negative correlations with rainfall. An Air Quality Index (AQI) was calculated for all stations for all months. AQI values varied from 25 to 193.3. AQI was high in summer season and low in monsoon season. AQI values varied from Good (0-50) to Hazardous (300-500). On the basis of the AQI scale, it is found that the atmospheric environment of Ahmedabad is moderately polluted to unhealthy range.
INTRODUCTION
The origin of urban air pollution is mainly in anthropogenic emission sources, which include automobiles, industries, and domestic fuel combustion. In arid and semiarid regions, deserts contribute to urban air pollution as does the sea in coastal regions. The air pollutants so generated are detrimental to human health. In addition, they cause negative impacts directly or indirectly, if at elevated concentrations, on vegetation, animal life, buildings and monuments, weather and climate, and on the aesthetic quality of the environment (Stern, 1976; Godish, 1985; Takemura et al., 2007 , Shen et al., 2009 . Rates of increase of air pollutant concentrations in developing countries such as India are higher than those in developed countries and hence atmospheric pollution is often severe in cities of developing countries all over the world (Mage et al., 1996) .
In recent years in Asian countries with monsoonal Corresponding author. vijay.bhaskar@iccsir.org climates, such as India and China, the aerosol problem has become increasingly acute due to increased loadings of atmospheric pollutants from increasing vehicular and industrial emissions as well as from increasing energy demands associated with a rapid pace of industrialization and increasing energy demands for domestic uses. (Srivastava et al., 2008; Tsang et al., 2008; Zhang et al., 2008) . On the other hand, sustainable development in the Asian monsoon countries depends on the monsoons (Lua et al., 2008; Li et al., 2009) . It is well recognized that pollution problems are exacerbated by stable atmospheric conditions, such as subsidence and formation of inversion layers during the dry pre-monsoon season, or during monsoon break periods. During the monsoon season, heavy rain can wash out aerosols and clean the air. Recent studies have suggested that aerosols in the atmosphere can also affect the monsoon water cycle by significantly altering the energy balance in the atmosphere and at the surface (Ramanathan et al., 2001; Li, 2004) and by modulating cloud and rainfall processes (Rosenfeld, 2000; Menon et al., 2002; Ramanathan et al., 2005; Lau and Kim, 2006) . The Indian subcontinent experiences tropical and subtropical climatic conditions resulting in extreme temperatures, rainfall, and relative humidity. These features introduce large variability in aerosol characteristics on a range of spatial and temporal scales over India (Ramachandran, 2007) . Atmospheric particulate matter is the major air pollutant in India. In many Indian cities, the levels of particulate pollutants in the ambient air have been found to be above the permissible limit (Meenakshi and Saseetharan, 2003) . Ahmedabad is a mega city (human population over 5 million) in Gujarat State in western India. The urban climate and air pollution of Ahmedabad are connected in several ways. Apart from topography, climatic parameters such as stability of the near-surface atmosphere, wind direction, and wind speed govern the dispersion of air pollution. Understanding the interaction between air pollution and meteorology can be a valuable tool for urban planners to mitigate negative effects of air pollution. In the present study, the levels of particulate air pollutants were measured at 13 stations within Ahmedabad and these particulate pollutants concentrations were statistically compared with meteorological variables such as rainfall, temperature, humidity and wind speed. The results of this study will be very useful to understand the role of particulate pollutants such as PM 10 (Particulate Matter less than 10 microns in aerodynamic diameter) and SPM (Suspended Particulate Matter) in urban weather and climate variability and changes. PM 10 is a particle whose diameter is less than 10 microns that include both fine and coarse dust particles. Particles less than 100 micrometers in diameter that are suspended in the air are referred to as suspended particulates matter (SPM). So, naturally PM 10 is a constituent of SPM. This paper is organised as follows. Data and analysis techniques, including the geography of the study area, the data collection method, data processing, and analytical techniques are described in section 2. Annual, seasonal and monthly variations along with the role of meteorology; and a comparison of the results for Ahmedabad with other locations in India are described in section 3. Air Quality Index (AQI) results are described in section 4. Major conclusions are presented in section 5.
DATA AND ANALYSIS TECHNIQUES
Ahmedabad is located at 72.35°E longitude and 23.02°N latitude in western India at an elevation of 53 meters (174 ft). The city is on the banks of the Sabarmati River in north-central Gujarat. It spans an area of 205 km² (79.15 square miles). The city is located in a semi-arid region. As a consequence, many roads and open areas of the city are often covered in sand. The steady expansion of the Rann (Desert) of Kutch threatens to increase desertification around Ahmedabad. Except for the small hills of ThaltejJodhpur Tekra, the city is almost flat. Except during the June to September monsoon season, the climate is usually dry. The weather is hot from March to June with daily maximum temperatures ranging from 23°C to 43°C. From November to February, the average temperature is less than the 30°C (85°F), the average minimum is 15°C (59°F), and the climate is extremely dry. Cold northerly winds are responsible for a mild chill in January. The southwest monsoon brings a humid climate from mid-June to midSeptember. The average rainfall is 93.2 cm (36.7 inches) and infrequent, heavy rains during the monsoon cause the Sabarmati River to flood.
For the present study, we used particulate air pollutant data collected by the Gujarat Pollution Control Board (GPCB) at 13 sampling sites shown in Fig. 1 (EPM, 2000) were used for the collection of PM 10 particles. Data about the micro meteorological conditions required for air quality assessment viz. temperature, wind speed, solar radiation, rainfall and relative humidity were collected from the U.S. National Climatic Data Center (NCDC) for Ahmedabad. Gridded rainfall data at 1° longitude -1° latitude resolution were collected from the India Meteorological Department.
The pollutants data are monthly, whereas meteorological variables viz. rainfall, temperature and wind speed are daily, so monthly-mean time series of meteorological variables were prepared. A basic statistical analysis was carried out for all 13 stations for both pollutants and meteorological variables. These basic statistics include maximum, minimum, mean, and standard deviation of each variable. The seasonal as well as the annual range mean, and standard deviation were also estimated for all four years. In this study the Pearson correlation analysis has been performed between particulate pollutants and meteorological data (wind speed, temperature, rainfall and relative humidity) to investigate the relationships between them. The Pearson correlation coefficient is a measure of the relationship between two variables, this statistic will give an idea about which meteorological parameter play a major role in pollutants concentrations over Ahmedabad.
Air Quality Index (AQI) is a numerical rating. Air Quality Index (AQI) was calculated for all sites to get an insight into how polluted the air at each site was. Let there be n air quality parameters Pi (i = 1, 2, 3 … n), which are to be taken into account for calculating the AQI. Let Vi be the observed value of the ith parameter Pi in the ambient air and let Vsi be the standard value recommended for this parameter. Then the quality rating Qi for this parameter is given by Qi = 100 (Vi/Vsi)
If Qi < 100, it is to be noted that the given parameter is within the prescribed limit. On the other hand, if Qi > 100, it implies that the i th parameter exceeds the prescribed . In the case of SPM lowest concentration was recorded in the Behrampura and it is a residential area, SPM concentrations ranged between 98 to 208 μg/m 3 . The particulate pollutants concentrations were mostly high in the industrial and traffic areas and they are less in the residential areas. The influence of industrial sources may also be argued to discuss these polluted areas being the suspicious sites not too far from industrial emissions. The maximum value at industrial locations was measured and may be likely associated to the nearby stationary sources. Besides stationary combustion sources, mobile sources have also become a major contributor to urban air pollution in the urban environments due to the sulphur content in locally available petroleum resources. It is worth mentioning that gas-to-particulate conversion process occurs during favorable meteorological conditions (Fraser et al., 1999) . So, the particulates generated due to photochemical reactions may also be correlated with the recorded concentrations. Figs. 2a and 2b show the trend of SPM and PM 10 over Ahmedabad city during the study period. It was noted that both SPM and PM 10 have decreasing trend. The decreasing concentrations of PM 10 and SPM are perhaps due to the decreasing usage of petrol and diesel in most of the buses and three-wheeler auto rickshaws within the city. The Gujarat Pollution Control Board has implemented many action plans to bring down the particulate pollutants level over Ahmedabad. It includes installation of CNG fuel supply stations within the city. GSRTC has increased the number of vehicles using CNG. There are more than 38000 auto rickshaw are running with GNC as a fuel. As far as industrial pollution is concerned, Tables 2 and 3 , it was found that the annual-average concentrations of PM 10 and SPM at most of the sites exceeded permissible limits set by the CPCB.
Seasonal Distribution
Seasonal statistics of particulate pollutants are given in Tables 4 and 5 , and Figs. 3a and 3b show seasonal averages of PM 10 and SPM for the four years of this study; seasons are defined as winter (January and February), summer (March-April-May), monsoon (June-JulyAugust-September), and post-monsoon (OctoberNovember-December) as per Indian Meteorological Department (IMD) classification. Table 4 shows winter and it was followed by the summer season. During the monsoon season of June-September the winds are stronger, moist and are from the marine and western regions surrounding India. The lowest concentration of particulate matters in the monsoon can be attributed to the scavenging of particulate pollutants from the atmosphere due to rainfall (Stern, 1976) . Although the wind speed varied little between the seasons, other meteorological parameters such as temperature and relative humidity, pointed to poor mixing during winter season. Moreover, winter received much less rainfall in comparison to other seasons. As a result, removal of atmospheric aerosol particles by wet scavenging is much reduced in winter (Karar and Gupta, 2006) .
Monthly Distribution
Monthly variations of concentrations of PM 10 and SPM are depicted in Figs. 4a-5d. In the case of PM 10 , it can be seen that high concentrations were recorded mostly in the summer months of March, April and May at almost all sites but the highest average (327 μg/m 3 ) was recorded in November 2005 at Narol (site 11) because it is a major industrial area of the city, and therefore a source of high amounts of emissions; this may be due to favorable meteorological conditions supporting accumulations of the pollutants at high concentrations. From 2006 to 2008, highest concentrations were recorded mostly in summer months. The lowest concentration (17 μg/m 3 ) was recorded in August at Odhav GIDC (site 7) during the monsoon, perhaps because particulate pollutants were washed out by rainfall. The lowest concentrations were always recorded in the monsoon months of all years of the study period. The highest PM 10 concentrations were continuously recorded in Narol (site 11) and it was followed by Naroda (site 2) and Naroda GIDC (site 8). All three sampling stations are located in industrial-cum-heavy traffic areas. The lowest SPM concentrations were recorded in the L.D. College of Engineering (site 1) and residential areas like Mirzapur (site 4), Saraspur (site 5) and Behrampura (site 6). Here, there is no major industrial activity but the presence of SPM is due to automobiles and the usage of fuels such as kerosene and wood for cooking and other domestic purposes. . The highest concentration for the four-year period was recorded mostly in March, April and May. During these months, air temperature is high, and winds are usually from arid and semi-arid regions of western India. The lowest concentration was observed in January as well as in the monsoon months. During these months, winds are stronger and moist, and are usually from the southwest and the west. High SPM concentrations were recorded in Narol (site 11) during the entire study period; and it was followed by Nehru Bridge (site 10), Naroda (site 2), and Naroda-GIDC (site 8). The lowest SPM concentration was recorded in L.D. College of Engineering (site 1) and it is followed by and residential areas like Mirzapur (site 4), Saraspur (site 5) and Behrampura (site 6). It is likely that tall buildings near the latter site restrict background concentrations from nearby semi-industrialized areas. It is also noted that only a few commercial establishments carry out combustion activities. Over these sites, as the number of sources is substantially fewer, SPM are also usually found to be low. In a comparison of monthly SPM averages with ambient air quality standards, it is observed that pollutant concentrations have often crossed the permissible limit.
Automobiles and industries are the major sources for atmospheric particulate pollution in Ahmedabad. Except automobiles, operation of diesel-powered generators (which are used in commercial establishments during electricity supply failures), emissions from paved roads, and background concentrations from industrial and semiindustrial areas of the city are the other important sources of particulate pollution. Cooking in houses, school and commercial establishments; and refuse incineration in houses, public places, and municipal incineration in open grounds offer their own contributions to the total load as well as the atmospheric particulate matter concentrations all over the city. The other important reason for the recorded concentrations at this site may be combustion of conventional fuels like firewood, charcoal, dry cow dung, biomass materials and agro residues not only at the nearby slum areas but also at the commercial centres especially in the roadside hotels. These sources emit large amount of particulates in to the atmosphere (Carvacho et al., 2004; Monna et al., 2006) . As small chimneys are used for the release of the emissions, the particulate matter endures low lateral displacement which results in the accumulation in this confined geographical area. It is noted that the sand along the sides of the roads, which are dusty in nature, is not removed frequently. The road dust resuspension through mechanical and thermal turbulence also constitutes a source of primary atmospheric particles (Weckwerth, 2001; Sternbeck et al., 2002; Adachi and Tainosho, 2004) .
The observed PM 10 and SPM concentrations are summarized in Tables 2 and Table 3 , respectively. It was observed that the maximum average PM 10 concentration was recorded at Narol (Site-11) followed in decreasing order by GIDC-Naroda (site-2), GIDC-Vatva (site-13), Nehru Bridge (site-10), Naroda GIDC (site-8), CETP Odhav (site-9), Cadila (site-3), Odhav GIDC (site-7), Sabarmati (site-12), Mirzapur (site-4), Behrampura (site-6), Saraspur (site-5), L.D. Engineering College (site-1) respectively. In the case of SPM, the observed maximum average is found at Narol (Site-11) followed in decreasing order by Nehru bridge (site-10), GIDC-Naroda (site-2), GIDC-Vatva (site-13), GIDC-Naroda (site-8), CETP Odhav (site-9), Sabarmathi (site-12), Cadila (site-3), Odhav GIDC (site-7), Mirzapur (site-4), Saraspur (site-5), Behrampura (site-6), and L.D. Engineering College (site-1) respectively. The maximum 
standard deviation for PM 10 was observed at Narol (Site-11) followed in decreasing order by Sabarmati (site-12), Nehru bridge (site-10), Cadila (site-3), Naroda GIDC (site-8), Odhav GIDC (site-7), GIDC-Naroda (site-2), GIDC-Vatva (site-13), L.D. Engineering College (site-1), Mirzapur (site-4), CETP Odhav (site-9), Saraspur (site-5), and Behrampura (site-6). Similarly, it was observed that the maximum deviation of SPM was highest, at Sabarmathi (site-12), Narol (Site-11), Nehru bridge (site-10), Cadila (site-3), GIDC-Vatva (site-13), GIDC-Naroda (site-8), GIDCNaroda (site-2), L.D.Engineering College (site-1), Odhav GIDC (site-7), CETP-Odhav (site-9), Mirzapur (site-4), Behrampura (site-6) and Saraspur (site-5). Both of particulate pollutants (SPM, PM 10 ) standard deviations are maximum in the industrial area because emissions are high due to maximum number of point sources, and also emissions from the other sources like area sources and line sources. Minimum standard deviations are noticed in commercial cum residential areas because of nature of the sampling sites and sources are less when compared with industrial areas.
The Coefficient of Variation (CV) is defined as the ratio between the standard deviation to mean. 
The Role of Meteorology
Meteorology plays a crucial role in ambient distributions of air pollution. In fact, there is a strong seasonality in meteorological variables that modulate air quality levels (Espinosa et al., 2004; Karar et al., 2005) . The importance of meteorological factors in the transport and diffusion stage of the air pollution cycle is well recognized. Meteorological factors such as wind speed, precipitation and mixing height all play important roles in determining the pollutant levels for a given rate of pollutant emission (Tayanc, 2000; Singal and Prasad, 2005) . The entering of pollutants from the ground surface, their residence in the atmosphere, and the formation of secondary pollutants is controlled not only by the rate of emission of the reactants into the air from the source, but also by wind speed, turbulence level, air temperature, and precipitation. Thus, it is often important to understand the physical processes leading to an observed concentration of pollutants at a given point. Rainfall is one of the reasons for low particulate pollutants in the monsoon season as the pollutants are washed out by rain. Wet deposition by precipitation or wet removal is one of the main mechanisms for removal of aerosols from the atmosphere (Jaenicke, 1993) . In addition, this particulate pollutant changes the precipitation pattern and spin down the hydrological cycle .
Annual statistics of meteorological variables are listed in Table 6 predominant wind direction during the winter is from the Northeast, and is characterized by a dry air mass producing almost no rain as the air mass travels over continental landmass. Highest PM 10 and SPM concentrations were also affected because of wind speed. Wind affects turbulence near the ground, thus affecting the dispersion of pollutants released into the air. Turbulence (largely the up-anddown motion of air) is generated in part by airflow over rough ground. The greater the wind speed, the greater the turbulence, and hence the greater the dispersion of pollutants that are near the ground (Oren, 2001) . It was found that precipitation and wind speed cause reduction in particulate level in the atmospheric environment. It also found that precipitation has relatively higher degree of correlation with reduction in the particulate level than that of the other parameters mainly. Because of rainfall, the soil became damp restricting the possibility of soil derived particles being released (Misra et al., 2008) . This is because of wide range of precipitation level during the study period. Topography also one of the parameter to be considered in the air quality studies. Surrounding topography restricts the transport of pollution away from the urban area. When a weak background synoptic circulation combines with a valley air temperature inversion and surrounding orographic blockade, the result is often a lack of dispersion of significant lower atmospheric pollutants away from the urban center (Berman et al., 1995; Lu and Turco 1995; Ellis et al., 2000) . As far as the topography of Ahmedabad is concerned, the ground rises away from the city on all sides bounded by the gently sloping beautiful terrain. But the elevation is very insignificant. So, the flat topography of this city experiences horizontally homogeneous wind flow and steady state meteorological conditions, which does not allow the accumulation of pollutants (Benson, 1989) . But in the central parts of the city, building geometry is an important parameter for characterizing the transport and dispersion of pollutants. Though Ahmedabad was a well planned city but resulting in heterogeneous nature and narrow and congested streets, so the distances between these buildings along the narrow roads are very less and this geometry causes tunnel like formation which is open at the top. So, the building ratios H/W (H-height of the building, W-distance between the buildings) seem to be important in the present study as the concentrations of pollutants rise with narrower street widths and increasing building heights. Central parts of the city are found to be influenced by this parameter.
Correlation analyses were carried out to quantify the relationship, if any, between the meteorological and pollution variables. Correlation coefficient has been done between SPM and PM 10 and measured meteorological parameters to obtain the relationship between them. The relationship between particulate matters (SPM & PM 10 ) and meteorological parameters such as wind speed, temperature, relative humidity and rainfall was statistically analyzed and the results were presented in Table 7 . From this table it was noted that particulate pollutants both SPM & PM 10 showed a significant negative correlation with rainfall during [2005] [2006] [2007] [2008] . In the case of PM 10 and rainfall correlation coefficient values are ranged between -0.51 to -0.86 and for SPM -0.6 to 0.83. The highest correlation coefficient -0.83 was noted in the year 2005 for both SPM and. In the case of wind speed, for SPM the correlation coefficient values varied from 0.01 to -0.73 and for PM 10 it ranged between -0.07 to -0.52. In the case of wind speed particulate pollutants area negatively correlated with wind speed. Correlation coefficient between wind speed and SPM varied from -0.17 to -0.51 and for PM 10 it ranged between -0.17 to -0.60. It was concluded that SPM and PM 10 were negatively correlated with wind speed but it is not in significant level for some of the study year. As far as humidity is concerned, it is negatively correlated with both of the particulate pollutants. Correlation coefficient for SPM and humidity it varied form -0.54 to -0.91 and for PM 10 and humidity it ranged between -0.44 to -0.89. The humidity have significant correlation coefficient with SPM and PM 10 during the study period. There is no significant correlation with temperature and PM 10 .But there is a significant correlation was found between SPM and temperature in 2007. From this correlation analysis, it was concluded that meteorological factors such as rainfall and relative humidity have significant negative impacts on air pollutants concentrations in the city. Wind speed is also having negative impacts on pollutants concentrations but it is not in significant level in some times.
Many researchers at various parts of India have conducted several monitoring studies on air quality and some of them are presented here. Salve et al. (2006) The estimated concentrations of PM 10 were found to vary from 88 to 226 μg/m 3 and it was found that there is no major industrial activities in Madurai city, the pollutants concentration were high in the traffic areas and it was less in the sensitive areas of the city (Bhaskar et al., 2008) .
AIR QUALITY INDEX
An air quality index (AQI) is defined as a numerical rating that reflects the composite influence on overall quality of a number of air quality parameters which will be helpful not only for advising the public but also for urban planning (Inhaber, 1975; Kassomenos et al., 1999; Srivastava and Sarkar, 2006; Bishoi et al., 2009) . The AQI focuses on health effects we may experience within a few hours or days after breathing polluted air. The AQI varies from 0 to 500 and its health indicators are mentioned in Table 8 . The higher the AQI value, the greater the level of air pollution and the greater are the health concerns. An AQI value of 100 generally corresponds to the national air quality standard, which is the level set to protect public health in India. AQI values below 100 are generally considered satisfactory. When AQI values are above 100, air quality is considered to be unhealthy at first for certain sensitive groups of people, then for everyone for higher AQI values (Mohan and Kandya, 2007) . Average, monthly AQI over Ahmedabad during 2005-2008 is shown in Table 9 . AQI values varied from 25 to 193.3. High AQI were estimated mostly in the summer season at some sites and in the winter season at some other sites. Low AQI values were observed in the monsoon season. The highest AQI values observed in the winter season can be attributed to the meteorological conditions, during this season less general circulation and more stagnant air masses. In summer season it may be due to dust movement and PBL is also increasing during this season. Lowest AQI were noted in the monsoon season. In this season due to precipitation and high wind velocity changes in the general wind direction also a major reason for low AQI. The precipitation helps in wet deposition of pollutants. The changes in wind velocity and reversal of its direction carry the pollutants away from sources as well as increase the possibilities of dilution of concentration of pollutants also (Bishoi et al., 2009) . It is to be noted that highest AQI values were observed in mixed-use areas, which have low levels of permissible limits. Lowest AQI values were observed in industrial areas because they have high permissible limits. From these AQI estimates, it is amply clear that the two particulate pollutants are emerging as critical pollutants for urgent attention because they are degrading air quality in Ahmedabad with consequent effects on public health. On the basis of the rating scale in Table 8 , it is found that the atmospheric environment of Ahmedabad is polluted from moderate to unhealthy levels. This indicates an urgent need for systematic control of atmospheric pollutants from anthropogenic sources especially the particulate pollutants to safeguard the human population, flora, and fauna as well as social assets such as cultural sites in the city.
CONCLUSIONS
The present study shows that particulate pollutants PM 10 and SPM are mostly above permissible limits at many sampling sites in Ahmedabad. A comparison of our results for Ahmedabad with earlier studies for other cities in India shows that particulate pollutant concentrations are also high in Ahmedabad as in other cities. In Ahmedabad, SPM concentrations are continuously decreasing but there are no substantial changes in PM 10 concentrations. This implies that fine-mode particles are still produced by vehicles, industrial activities, and combustion of conventional fuels for domestic and commercial purposes. The two particulate pollutants show a negative correlation with rainfall, humidity and wind speed during the study period. High concentrations were recorded in the winter seasons for both particulate pollutants. In winter season, temperature is low and wind speed is generally low.
Because of this condition planetary boundary layer height is decreasing, so pollutants will not disperse and pollutants will accumulate during this season. During the monsoon season, particulate pollutants are washed out of the atmosphere by rainfall. Wet deposition by precipitation or wet removal is one of the main mechanisms for removal of aerosols from the atmosphere. So, lower concentrations of the two pollutants are observed in the monsoon season. The results of this study will be useful for further research on interactions between atmospheric aerosols, and local and regional weather and climate in Ahmedabad. High AQI values were estimated, mostly in winter and summer seasons. Low AQI values were observed in the monsoon season due to the earlier-mentioned washout effect. On the basis of the AQI rating scale, we found that the atmospheric environment of Ahmedabad is in moderatelypolluted to unhealthy range.
The Ahmedabad mega-city area is expanding rapidly; and human and animal populations, vehicular traffic, industrialization, and per-capita energy consumption are increasing.
These developments are increasing atmospheric aerosol concentrations which, in turn, are increasing ambient air pollution substantially. It is certain that these increases will make adverse effects on climate as well as health, and both personal and social wealth of the people living in Ahmedabad and in downwind regions. So, it can be concluded that a strict implementation of adequate abatement measures and environmental regulations is urgently necessary.
